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TELECOMMUNICATIONS AND MISSION OPERATIONS

S. Lichten

Navigation and Radio Metric Tracking

•  Overall Objective
– Develop new tracking, guidance, navigation, and 

control (GNC) technologies to enable and enhance 
performance during challenging mission profiles 
which require (i) autonomy, (ii) formation flying (iii) 
coupling of attitude and flight path determination, or 
involve (i) new force environments, (ii) savings in 
operational costs, (iii) new measurement hardware, 
(iv) unique science opportunities.

•  Goals and Products
– Integrated GNC architectures and elements to lower 

development and operations costs, and enable new 
capabilities for solar system exploration

– GNC instrument designs and prototypes, including 
microGPS, Autonomous Formation Flyer (AFF) 
sensor, and Mars nav/comm transceivers  

– Real-time systems for autonomous planetary in situ 
navigation, formation flying, rendezvous scenarios

– Software/algorithms to lower DSN navigation costs

FY04FY03FY02FY01FY00FY99

Adaptive 
filtering demo Micro nav/

comm sat 
designBegin full ops GPS 

Calib. Sys. 

STRV µGPS 
h/w delivery

AFF flight 
unit 

Mars 03 ASAP
(nav/comm 

infrastructure)  X-33 real-
time demos

GPS “On-A-Chip” hardware 
for autonomous GNC

LNA
LNA

LNA

LNA
LNA

LNA
D

C
A

D
C

A
D

C
A

D
C

A
D

C
A

D
C

A

AMP
AMP

Ka-Band 
Carrier

P-Code 1

P-Code 2
Base Band
Processor

RS-422

20 MHz

rovers

ground sites

orbiters

landers &
launchers

Autonomous, in situ GNC systems 
design and development 

Autonomous Formation 
Flyer (AFF) navigation 
and telecom transceiver

Auto-
maneuver 

demo 
design Mars in situ 

nav studies

Mars 05 micro 
nav/com sat 

prototype  DS-3  

Next-Gen. 
Nav. 

software


